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Supplementary Information Text 

 
  
Hosts, reservoirs, and transmission. Databases of zoonotic hosts are compiled with evidence 

that a particular species, such as a rodent or a bat, is associated with a particular pathogen. 

These host-pathogen associations are often determined by evidence of seroconversion, 

indicating that a host has previously mounted an immune response after exposure to a pathogen. 

In some cases, genetic material from the pathogen has been isolated from the host species. That 

association might be recorded in a genomic database, or in the scientific literature. In some 

cases, there is evidence that a host species can shed the pathogen in bodily fluids or into the 

environment, or the host might be known to infect feeding vectors (such as mosquitoes, biting 

flies, or ticks). Any of these pieces of evidence would be sufficient to determine that an animal is 

a host of a particular pathogen, because the host can harbor the pathogen. Seroconversion is 

generally considered weak evidence of infection, because antibiodies can be produced without a 

lasting infection and can persist after any infection is cleared. 

 

By definition, all zoonotic pathogens are hosted by at least two species, humans and at least one 

other vertebrate animal. Most zoonotic pathogens are hosted by more (Figure 4) (1–3). Typically, 

these hosts are not all equally capable of transmitting infection to known or to new hosts. Some 

hosts that are infected might not transmit the pathogen at all. A host species that transmits the 

pathogen to other hosts, and at rates sufficient to maintain its presence in a disease system, is 

often called a reservoir, though the precise definition of a reservoir varies (4–8).  

 

Species that can transmit a pathogen often vary in the degree to which they do so, a capacity 

referred to as their host competence or reservoir competence (9–11), but this information is 

difficult to obtain (12) and is quantified for relatively few disease systems. In one well-studied 

ecosystem in upstate New York, USA, researchers have estimated the relative abilities of a 

number of host species to transmit three different zoonotic pathogens, each of which is carried by 

the same tick vector, the blacklegged tick (Ixodes scapularis) (13–18). For the most prevalent of 

these pathogens, Borrelia burgdorferi, which causes Lyme disease in humans, the most 
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competent host is the white-footed mouse, Peromyscus leucopus, with individual mice infecting 

~90% of the uninfected tick vectors that feed on them. Many host species infect only a small 

percentage of feeding ticks, and are thus considered poor reservoirs. 

 

Identifying zoonotic hosts. Many studies have reported the animal taxa likely to be sources of 

zoonotic pathogens. Differences in conclusions among these studies depend in part on the nature 

of their underlying datasets, including their timespan and whether they include all types of 

zoonotic pathogens, or just a subset such as viruses. The quality of the evidence used to 

determine whether a species is a host of a particular pathogen also varies among studies, as 

described above. Few require evidence of the ability of a host to actually transmit a pathogen (but 

see (8, 19)).  

 

The use of serological and nucleic acid data in wild or domesticated animals is complicated by 

the fact that many zoonotic pathogens can also be transmitted from humans to other vertebrate 

animals. Databases of vertebrate species associated with a pathogen typically do not differentiate 

which species were sources of pathogen transmission to humans, and which were recipients of 

transmission from humans (19). 

 

Differences in conclusions about zoonotic hosts also arise when researchers emphasize the 

overall effect of a taxon versus whether that effect differs from a priori expectations. For example, 

rodents are often identified as a major source of zoonotic spillover (20–23). Some studies 

minimize the significance of this result because rodents are the most diverse Order of mammals 

and thus would be expected to host more pathogens when considered as a group. Instead, these 

studies tend to emphasize taxa that are a disproportionate zoonotic source, but studies disagree 

on which taxa are disproportionately represented. For example, Luis et al. (23) identify bats as 

being disproportionately represented, while Mollentze & Streicker (19) argue that their 

representation is proportionate. 
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